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Abstract of JP2000269336 
PROBLEM TO BE SOLVED: To readily control 
the depth of a groove in a plane of a wafer 
without causing an etching step by a method 
wherein, after a contact hole of a silicon oxide 
film is formed in a columnar and grooved 
shape, an organic silicon oxide film is coated, 
and the silicon oxide film is removed by wet- 
etching. SOLUTION: A silicon oxide film is 
formed on a wiring 6 coated with a silicon 
oxide film 5, and an organic silicon oxide film 4 
is used as an interlayer insulation film between 
wirings 6. Next, after a columnar body 3 of a 
silicon oxide is made on the wiring 6 by 
etching, the organic silicon oxide film 4 is 
deposited and buried. Next, after a silicon 
oxide film 3' and a wiring of the silicon oxide 
film 3' are formed, an organic silicon oxide film 
4* is buried. After the organic silicon oxide film 
4' is buried, the silicon oxide films 3, 3' are 
removed with a rare fluoric acid. Thus, a dual 
Damascene structure can be formed, and after 
formed, a silicon nitride film is etched, and a 
barrier metal 7 is coated and a wiring material 
8 is buried. 
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[0 0 7 7] :i<DB#. ±l3(75^frTX-y^>i^<&ff -5* 

S?ibliiJt-<TW«i->Un>@!jt:8g4con>^^ 

^ fz > U 3 >K{bl^ 3 tt. ^xe-r# 7 2/ 1J- > IC J: D ^ 
[0 0 7 8] ;i(^X«y^>if*ff«. g2ilS±(75>' 

t>L. >'Un>^{bM/0^t*ltTLSoTfe, (SS?tt« 20 

[0 0 7 9] ^€.{^0 2 6 tC^fct^lC. HillBJiJDXW 
x-y^>if€:ff-:5;t^. m^itR I E^^fflUTtfrlBK 

[0 0 8 0] ^!ii:l'0 2 7ics^-rJ;'5tc. SH^±«->'J3 
>S{t:l^*0>J^tifg->'-;/-y->{Cj;t3l^*L. y\*'JT^rS' 

;u7s.t/^. iam^i|sf8*fi£j^-r-5<. 

[0 0 8 1] S«C0 2 8»C^t"J;^t'. «9JA«CMP 30 

-Jl/fSIStt, X-y?>^^ffi=C0 2S'^JjQf S^lCJ: 
0, x«y^>i;^U-Mg*fj:<-r»T, :?L*-S:S!lWrs 

[0 0 8 2] ^Tz^m. ttt>c«^<hbTffifflbTI.»^M 

(0 0 8 3] Riim±mtLx\t, >''jn>t>'Ua> 

<i:bT«, Al-Cu.Nb-AI-Cu,S,D^Cu$:^ffl-r-5. /\*U7 

Vapors •;/-y->®a. RJ/. Buf fer>' •yy->maT 
[0 0 8 4] ;«!:l;B2 9*^^0 3 3*fflCiT*^?B©m 

4(r>^m<r>mm^wi^-f^. so 
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[0 0 8 5] 02 9 lcS-rJ:3(3. MOIS (itJoiy 
D-fex) ©gglcfc. T«k©^^->'Jn>KfbM4, 
n>i|{kJ^3±lcRI*miJ:l^2^*Lfc«. /1i'-> 

tiTX-;/5">i/^fT5. 

[0 0 8 6] :;^tc0 3 0f3^t-J;5{c. miHS*tB5±M 
2 . RJ/->U n >g!{bm 1 *0iJ;^«R I E;^j:f^fflliT 
x>y^>iyT^. 

[0 0 8 7] $e.fc0 3 1 fcs^-rj;5t;, ffirlEKi*te± 
M2. RtlJ>'U3>SEfbJKl €:fi»lx.«R I Eti.E^m^'^ 

[0 0 8 8] ^^fC0 3 2 fC^-TJcpfC, Wa->U3>S! 
<klK4€:a*bfc«. 03 3C*-rj:5C. «»J;lfi. ^& 
7ylJ->JcJ;0>'Un>gE'fbM3(D|^*€-fT'5. z.n\z 
*«vU3>@?{bl^4^®Pfll6iitKtL., 

[0 0 8 9] tt««:<tbT^fflbTl.i-&)K«, -> 

>^^bi^T' t> iB)fii<D(Wr6]*tf# e , 

[0 0 9 0] ^iHl, vU3>Sf<bM*l^5fe-rStC*fc 

0> #7-y9->«aii^ff oTti-g)*^*, Vapors ■>1*->«[l 

[0 0 9 1] ;*:t'E3 4*^^,0 3 8&ffll>T*^?q©m 

[0 0 9 2] mZ A\Z^-t^^\Z. TJfi<7)*^->U 3> 
K<ba4. vU3>Sf<bM3±fCS#*K±M2m:fiiLyt 

yif^n^izhxit. >''jn>is<biK«*fU'v'x hsm 

< 7&^0, V- U 3 >g!{bl|g <i:S*?X «;/ 5^ > pT 
fgi^i. 40(mTorr), 1700(W),C4F8/CO/Ar=10/50/200(sccm) 

[0 0 9 3] 'Alzms 5\zmrj;:o\z. mfdKmm±m 

2. 2a:yf>''J:3>S!^b)Kl S:{fiJ;l«R I EUi£>S:m^^X 

[0 0 9 4] $e.('0 3 6 ir*-rj;'5Jc, m%^KMm± 

as 2, Rt/->U3>gE^bMl ^0iJ^(iR I E^tf^fflti 

[0 0 9 5] ;*:(c0 3 7t::^-rJ:5(c. *^vU3>Se 
{bM4 5r^^SLfc». 03 81-^-r .j:3fC. 0iJx«. ^& 
>'u/lt>JcJ:0>'Ua>gs<bK3(O^A^fT^, cnic 

io, *«8v"j=i>gst{ki^4*sraite«iie<tb, iwfflA 

[0 0 9 6] *JIMJ^M^fflt^^ili:tCJ;0. ffliiffllrai 
[0 0 9 7] tt!K{*tLT€6fflLTtiS«« 
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H - L T ^> , -> u rj >mitmRzfmm u n >^ 

Vapors •;/-9->5aS, Rt/. Buf fer7 •y-y->MST 
[0 0 9 8] :^fr03 9*^5)04 6 SrffltiT^^^I^W^ 
[0 0 9 9] m3 9itmno-J-yi7 izLX. DRAMgB 
a&O. DRAMgBi:P>'-yi7S5<DW;&®8!!ifiia?&[^^ 

>SE{t;ii[3?&asb. 'A\zBimw5±m2^m^i^. w 

[0 10 0] ClcoNp«x-v5^>y*fl=iLT«, v-'JrJ 
>IS!{l:l^©*H^vX hjl*?Jt*«iS< W*a-> U n > 
K{t:l^ 4 t-WR-X. y ^yift^-^mtJ.. 40 (mlorr) . 1 700 
(W) , C4F8/C0/Ar=10/50/200 (sccin)<7)^#TT'fT-s. /co ^ 

[0 10 1] 04 1 \Z7P.-ti^o\z. mmviyx h 

- 3 SrJ^fiE-rS. 5 5)^04 2 J'^-r*'5»C, Wttlv'U 30 

n>iE^t:IK4$r«J6jiXtj, :k\zmA 3\Z^.-r^O\Z. wi 

^>mx. mabTLfvtimmy'') n >m<l:JK4 roi^S^ff 
■5. C:«)»S4 4CS^-ri'5fC, DAMgBtC*5tiT«/t 
•JT;<^';HK5 $'gH^©±gB(Di5»-^£«sjA(iR I E;^££$' 

j}^-:J^U-XX-;/^>y*«l®lT'^. *!lffllA<ftlI-r'5» 40 
.hLT, 03 9 JC5Kbfc>'tiJT;<^';P5-Cffit)nfcE^ 

U n >SE<tM<^m*^fTt'^. f&7 -tJ- >T'-> 'J a > 
Sf{b^O^£€rfTf>. WfiS->ua>SE{bM±l2 
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[0 10 3] crom. (D-^m(Di&m(Dm.^ 

CMPtCJcO^a-fbSrfr^. CintC^D. P>?y^? 
gB5)-RyCD R AMSB^i-OsJ^-^ UX X >y 5=- > i^Sr«I*iJt? 

D i7 i LT ti-Sd^. D V? SCcoWfig X 'J > 

gs. :^mm<Df^iffimmi^m\zm\^tz:fsmxm^t^m 
[0 10 4] sfc^u. is.i^wii\^x^m\^x^^^m 

^mmy u ^ >'(b&i^<£^*-rs*«i>' u n >i^<£igffl 

fS^feT^S. Sit. ie^**!|BftLTtt, Al-Cu,Nb-A 

l-Cu.RlXCu^&ffiffl-r-So A'UT^^'JPibTtt, Ti.Ti 
N^^gfflf^o ^^{C^lHl. ->n>^{bK^I^*-r^C 
i&fct), l&-7-;/-tJ->MSSrfToTti-5>0^. Vapor:7 

>5as, 'SlU. mntTyy^y9&Mx^Wimzy^}:2y 

[0 10 5] )k\zmA 7*^^)05 4Srffll/iT*%BJ<D|| 

[0 10 6] *^B^O|l7<^5IJS©J^li«, SACT'n 
•feX(Self Align Contact : gB^^^n >5' 

[0 1 0 7] 04 7 fC^f.fc'SfC. ->'Jn>««2 0± 

(c. [^^{bM2i. #'j->un>2 2. ^yif7.y-yy 
U •y-'f K 2 3 ROf U n >^lbm 2 4 c: (DJ(iST-±ft« 
^(C0 4 SJC^f 01J;1«R I E/iifT 

sj?«)fcxy5^>ys:fT</i. m^jiy^yif^nit±M 

trf?S->'Jn>^{bM2 5^1S«^-B-^o ^?^f-04 9 
»c^-rj;5fc. -> U n >S?{bM 2 6 ^^1^^. fisj^tSc 

h 2 8 ?&Cl®)lia«Tl|l«^?-a--5. 

[0 10 8] ^e)J'0 5 OS.Df0 5 1 (C^fi^JC. M 
IBUv'X h 2 B<Dni'~y:z.y^^U-x.y=f-y'!f^n 

v"j3>gEYbJI|053>5'i' h^-^KOfel^tftr^Jg^ 
•r-5. $?.ir7 .y>'>i?'(Cj;0. =J >^i7 h/f:— ;KOtt 

t^#:®j^fiE^, mmy')-:iymi\:m<r>m^^'nz>, 

[0 10 9] ^^:fC0 5 2 lC^rJ:3fC, flatEKt^gSlhlK 
2 7RtJtU'i;x h2 8*. m7L\tRlEUiz<D3Ly^y 
ifXW^-t^. ^UT0 5 3{:55-rJ:5C. *«i^U3 
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0 , mts. > u n ym^tm 2 e w^**fT ^ . 

[0 110] C<Dm. f&7.y+J->T«, *f->'Jn>^{t: 

10 

[0 111] Sfc-^lHl, ttt^^tLTisefflbTOi-SM 
« F *i K - y b Tab ^ . -> U n >SE<t;M&y^"SS« -> U 

a. RtX, Buffer7 2/-y->iaS-Cfel^filC>'Un>^{t: 

20 

[0 112] i^^m(Dmmmmx'^mvtcmmmmm 

U X □ -fe X :t =^^t>- > -> U n >K{bM ffl I ^ s :i t tJ^'T' $ 

mwzm^rcm^^<Dm-Si^^'h<D-v 

[0 113] 
[^Bt^te^}".!:!;}^} 

m 1 ] *^?«tcfieffl-rs h D >R I E^moym 

[0 2] *^BJ®J|lifi}^^(cjgffl-r-5. ->U3>iS^k 40 

[0 3 ] *igBj(D^ 1 w*js}gffi(C'»^i|£«<t^e<Dis 

igXgS:*-r»fffi0. 
[04] 1 ©Jlifi}i^JitC»«>i|£«fls^B©S! 

m 5 ] *5!Hj©^ 1 <r)^mmm\zmi^^^mi^mm<om 

me] :i^^m<Dmi<Dnmmm\z^^^^mi^mm<Dm 
itxss*-r»fS0. 50 
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jgxss-s^-r»f®0, 
igxs^s^-r^ffiia. 

[0 9 ] ^^B^co^ 1 ©5IJSJg|itc^S#®«s:SgoS3 

[010] *5gBj«)ii 1 ©*;tejgiitc^si|£^i*:s®© 

[011] *^Bj©^ 1 
MjfiX@S:^-r»rB0. 

[012] i<D|li6Jg|8{c#Si|£«{iJ^go 

Sjgxe^r^-rWBSo 

[013] ^%BM<Dm i(D^mmm\zm^^mi^mm(r) 
[014] *f!Bj®m 1 <Dmmmm\,zW!i>^mt^mm<D 

[015] *5IBJOg|l <D|llfSJ^M{C«-SH^ig#:SgO 

!S3Sx@*^-r»fffi0, 

[016] :$^^mc^m2<D^mmmi\zm^^mi^mmcr> 

[017] *^BJ®||2®|ISSJ^MfC«-5#^<*:SM® 
M3tX8*S^-r»r®0. 
[018] *^BJ(7)^2®^JBJ^||fC^S#»#:^eO 

i3itxe^^-r»f®0o 

[019] ^mm<Dm2<D^mmmiz%^i^mi^&m<o 

[02 0] *^BJ<^^2©S^JfiJ^SHc«SSi|4^«c^BW 

£!)ax@^s^-r»fS0. 

[02 1] ^^BM(Dm2<Dmmmmizw^^^^mi^mm:(7:) 

SS3tXSS:^r»f®0. 
[02 2] *%B^<^^2<Djllifi}gfiifC^-5¥^^^S© 

S!3tx@^^-r»®0. 

[0 2 3] 2^^Bq(©^2®3IS£j^^(C«^^^{t:&g© 

Kjgxa*S5-r»fiii0. 

[02 4] *^Bjc9^3(7)Slifi}g||(C«i%S¥»«:S®© 
«iSXS$:S^-r»fS0. 

[02 5] 2|s:%l«®m3©Slia}^fiitC«^Sijs«fls:^®© 
SjSXS*5^t-»f®0. 

[02 6] *%BJo|| 3 ©IIJfi}gl8fC#*¥^*^^«® 
SljSXS^£^-r»ri50, 

[02 7] ^?tm<DfB3<Dmmmmizm^^^mii^mm<D 

[0 2 8] *!^Bg©^3©jlli(S}glifC«RSili««J^BO 

«jex@s;*-r»f®0, 

[02 9] *5EBJ<D^4 0||Jfi}g|itC»S*#i*Se© 

i3jtxgi&s^-r»fS0, 

[03 0] *%B^<7)^4CD*JS}g|g{C«^>ij£^*^SS<73 

[03 1] 4:^^(0^ 4 (D|lliSJ^tg(C^^¥«{4c^S<7? 
SiSXS$^-r»rB0. 
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[0 3 2] :^mMcom4(Dmmmmi- 
[0 3 3] ^fimo)m4<Dmmmmn. 
[0 3 4] :^^m(Dm5<r>mmmmi 
[0 3 5] ^9^m(r>fH5<Dmmi^mt- 
[03 6] :^^m<om5(ommmmi 

[0 3 7] *5!B^«^5©*SfiJgl8f: 

[0 3 8] *^HJ©m5CDj|SS?^^( 
S3igX@<&^-r»ftB0. 

[0 3 9] ^^mff)m6<r)mmmmv 

[04 0] ^^agromeroll 

S!iiig*s^-r»fS0. 
[04 1] i^mm'mQ(r>mm^m- 

[04 2] ifmMn^6<r>Mm^m\- 

[04 3] ^^mo:>m6(Dnmmm 

[04 4] *^BjcDm6®S^SSJ^^(: 
S!jfiX@*7p-r»fM0, 

[04 5] :^mm(D^6 (D^mmmv 
[04 6] :^^BM(Df^6(Dmmmmi 

[04 7] *%BJ©^7<o*Jfi}^fit; 

Sjixs^s^-r»f®0. 

[04 8] :i^mM(Dm7 (Dmmmmi 
Siixa**-r»fiS0, 

[04 9] ifmn(n^7 oy^^mm 

[0 5 0] :^^m<om7 a^Mmmm 
Sijsxs**-riffffl0. 
[05 1] :^^mcom7 (Dmmmmi 

[0 5 2] *^?g®^7 0SIS6fgSlt: 
KjfiX@2:^-r»f®0. 
[0 5 3] *!^Bg©^7 W*lffi}g|8f; 

stjixs$*-r»fS0. 

[0 5 4] *^?B«^7<o*Jg}gSit; 
«igxs*^-r»fiia0. 
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[0 5 5] €e*«aii5tC'^^#^^i^SS<DlSjfiX@SrS^ 

rf5fffi0. 

[0 5 6] tie*Ofe*fitC#.5H^S#:SM<0Mjfixe** 



[0 5 7] u^(DiAmiz^^^m»mm.<DmT&T.m^7F: 



[0 5 8] Se3|5<Da?B(C»-&if^«flc^BW^jSXig*S^ 



20 



Mi>^^mi^mm(D [059] «£*©a^i5ic^^¥#^^ggwKifix@sr* 

10 -r»rffi0. 



z^^^mi^&mo 

zw^^^mi^mmoy 

z^^^mi^mno) 
zmh^mi^&m<D 
zm^¥^mi^mm<D 
mmmiz^^^mi^mm(D 
zm^^^mi^mmoy 
z^^H^mi^mmo 
zm^¥mi^mu<D 
zmi>^mi^mm<^ 



30 



40 



[06 1] ^^3K<^6E^?^^c#-5¥Sft:^«o^Jfixs&5^ 

[06 2] Se*rogiB('#-5DRAMSt;CDi?5/i7*<Jl 

fijjx >;/ 5^ > n -tr X ^S0. 
[06 3] fie*OSIBfc«SSS5g^Mn>i5^^ hJ^iC 

(^»!jgxs&*-ref®0. 

[?9F^CDiiB^] 

1. I'—Uv^Xh 

2. 2 ' -^1*85^11^ 

3, 3'-->U:3>S!{l:»[ 

4, 4 U 3 >Sf^t:JK 
5-->un>K{li]K 

6 "'SB^ 

7- A*UT^5';l/ 

8 - ^mum 

1 l-K^^i'>A'- 

1 2 -K^ia^i 

1 3-«g^ 

1 4-M\^mm 

1 5-:tfxSA*g= 

1 6-s^mp 

1 7-^m&mm 

1 8 -me 

2 0 "->>j3>S« 
2 1 -f^KYblK 

2 2-Jp'J>'U3> 

2 3 >i^X5^>->'J-y-'f F 

2 4,2 

2 7-RmihliS 
2 8 - U-i^X h 

2 9 "-#«i->g3>i|{i:ig 
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